Regulating gene transcription in response to cyclic AMP elevation.
Many of the effects of prototypical second messenger cyclic adenosine 3',5'-monophosphate (cAMP) on complex processes such as the regulation of fuel metabolism, spermatogenesis and steroidogenesis are mediated via changes in target gene transcription. A large body of research has defined members of the cAMP-response element binding (CREB) protein family as the principal mediators of positive changes in gene expression in response to cAMP following phosphorylation by cAMP-dependent protein kinase (PKA). However, persistent observations of cAMP-mediated induction of specific genes occurring via PKA-independent mechanisms have challenged the generality of the PKA-CREB pathway. In this review, we will discuss in detail both PKA-dependent and -independent mechanisms that have been proposed to explain how cAMP influences the activation status of multiple transcription factors, and how these influence critical biological processes whose defective regulation may lead to disease.